A general procedure is presented for calibrating a model for rainfall erosivity based on daily rainfall. The approach is based on probability distributions of wet-day precipitation amount and monthly erosivities which are inferred from published data summaries. The calibrated model was tested by comparisons with erosivities computed from hourly precipitation data. Model results were generally consistent with values based on hourly data and explained over 85% and 70%, respectively, of the variations in annual and event erosivities. Model results for extreme values (annual erosivities exceeded in 5% of the years and l-in-20-year event erosivities) often substantially exceeded values computed for hourly data. To facilitate general use of the daily model, calibration coefficients were calculated for 33 sites in the eastem and central U.S.
INTRODUCTION

A general equation for estimating the erosivity term in the Universal Soil Loss Equation from daily rainfall data was proposed by Richardson et al. (1983)
. The equation provides a simple model for calculating event soil losses from daily, rather than hourly, precipitation data. Since daily weather records are more commonly available than hourly records, the equation is potentially a valuable tool for erosion, sediment yield, and nonpoint source pollution studies. It was subsequently tested by Haith and Merrill (1987) for 23 locations in the eastem and central U.S. Long-term synthetic daily rainfall records were generated at each location, and these were used in the Richardson et al. model to compute erosivities. The testing involved comparisons of these model results with rainfall erosivities reported by Wischmeier and Smith (1978) .
Although the results of the comparisons were generally favorable, they were not conclusive. The use of synthetic weather introduced an additional level of uncertainty because discrepancies between the two sets of erosivities may have been associated with defects in the weather generating procedure. Difficulties were also apparent in the estimation of parameters for the Richardson This article describes a more complete testing of the erosivity model. The objectives of the study were to develop a general procedure for calibrating the model to any U.S. location and to test the calibrated model for selected locations in the eastern and western U.S., respectively. Although the testing procedures were similar to those used in Haith and Merrill (1987), model erosivities were computed using historic daily weather records rather than synthetic records. 
CALIBRATION METHODS
where EI^= daily rainfall erosivity on day t (MJ-mm/ha-hr), a = seasonal erosivity coefficient, € = normally distributed random variable with mean zero and standard deviation 0.34, and Rj = rainfall amount on day t (mm).
The coefficient a is given by two values, a^ and a^,, where a^ is used for the warm months of April through September, and a^, is used for the cool months of October through March. The random term €, which corresponds to the €' variable in Richardson et al. (1983) , is a residual or error term for the regression equation.
The lower and upper bounds on EI^ given by equations 3a-3c limit erosivity to physically realistic values. The lower bound EIj^^jj^ corresponds to a minimum rainfall intensity case in which R^ is distributed over 24 hours. Conversely, EI^^^ ^^ produced when R^ occurs in a single half-hour period (Richardson et al., 1983 ).
The erosivity model can be calibrated for U.S. locations by appropriate selection of the coefficients a^ and a^. . The calibration procedure is based on information published in Agriculture Handbook 537 (Wischmeier and Smith, 1978). The handbook provides mean annual erosivities for the U.S. over the 22-year period, 1937-1958. The expected monthly fractions of mean annual erosivity for various regions are also provided. These fractions can be multiplied by mean annual erosivity to obtain ERj^^, the mean erosivity in month m (MJ-mm/ha-hr). The Wischmeier and Smith English units are converted to SI units by: 100 ft-ton-in/ac-hr = 17.0195 MJ-mm/ha-hr.
The expected monthly erosivity can also be approximately estimated using equation 2. Assuming that in any given month the daily mean precipitation is constant throughout the month, the expected erosivity is: ER ' = d E (a. 10^ P. The expected value in equation 7 can be determined from the unconditional probability distribution of daily precipitation:
in which p is a particular value of precipitation (mm). Although this distribution is generally not available, it can be determined from the more commonly used conditional distribution of wet-day precipitation amount:
If w" is the probability of a wet day in month m, then:
Letting fm*(P) be the density function corresponding to F^*(P). then: E(p:«%f'p'-f;(p)dp (12)
WET-DAY PRECIPITATION PROBABILITY DISTRIBUTIONS
The calibration procedure requires two probability measures. The wet-day probability Wj" for any month is given by the average number of wet days divided by the number of days in the month. The conditional, or wet-day probability distribution of precipitation, ^^ ( 
The associated unconditional distribution is given by equation 11 as:
and the density function is: 
where simulation which calculated erosivity for each day in which rainfall exceeded 13 mm (0.5 in.). This threshold was also used by Wischmeier and Smith in their hourly computations. Precipitation was assumed to be rain in any day in which temperature exceeded 0° C. The random term (€) in the erosivity model was sampled from the appropriate normal distribution and erosivity was calculated using equations 2 and 3. Simulations were repeated 10 times with different random sequences of e for the sixteen, 22-year and two, 21-year records for a total of 220 and 210 years, respectively. The 18-year simulation for Binghamton, NY was repeated 12 times for a total of 216 years. These simulation periods assured that estimates of 20-year events would be based on at least 10 values. 
MODEL TESTING
